One of the unsettled, important problems in active galactic nuclei (AGNs) is the major ionization mechanism of gas clouds in their narrow-line regions (NLRs). In order to investigate this issue, we present our J-band spectroscopic observations for a sample of 26 nearby Seyfert galaxies. In our study, we use the flux ratio of the following two forbidden emission lines, [Fe ii]1.257µm and [P ii]1.188µm because it is known that this ratio is sensitive to the ionization mechanism. We obtain the [Fe ii]/[P ii] flux ratio or its lower limit for 19 objects. In addition to our data, we compile this flux ratio (or its lower limit) of 23 nearby Seyfert galaxies from the literature. Based on the collected data, we find that three Seyfert galaxies show very large lower limits of [Fe ii]/[P ii] flux ratios ( 10); NGC 2782, 5005, and Mrk 463. It is thus suggested that the contribution of the fast shock in the gas excitation is significantly large for them. However, more than half of Seyfert galaxies in our sample show moderate [Fe ii]/[P ii] flux ratios (∼2), that is consistent to the pure photoionization by power-law ionizing continuum emission. We also find that the [Fe ii]/[P ii] flux ratio shows no clear correlation with the radio loudness, suggesting that the radio jet is not the primary origin of shocks in NLRs of Seyfert galaxies.
1. INTRODUCTION For these two decades, it has been observationally suggested that the evolution of galaxies is intimately related to the growth of supermassive black holes (SMBHs) in galactic nuclei based on various scaling relations between the mass of SMBHs (M BH ) and properties of their host galaxies (e.g., Magorrian et al. 1998; Marconi & Hunt 2003; Di Matteo et al. 2005 ; see, for reviews, Kormendy & Richstone 1995; Kormendy & Ho 2013) . It is also known that a significant fraction of galaxies shows the nuclear activity that is driven by the gas accretion onto a SMBH (Rees 1984; Ho et al. 1997b) . Such active galactic nuclei (AGNs) emit huge radiative energy. In addition to the strong radiation, AGNs sometimes show strong outflows in various forms that are recognized as the radio jet (e.g., Wilson & Willis 1980; Gallimore et al. 2006) , broad absorption-line (BAL) feature (e.g., Weymann et al. 1991; Gibson et al. 2009 ), ultra-fast outflow (UFO; e.g., Cappi 2006; Tombesi et al. 2010) , and so on. The released radiative and mechanical energies are expected to give significant impacts on vari-ous properties of the inter-stellar medium (ISM) in host galaxies, that may lead to the termination of the starforming activity. This "AGN feedback" possibly takes an important role in the galaxy-SMBH coevolution, and therefore extensive observational efforts have been made to understand the AGN feedback phenomena (see Fabian 2012 for a review).
For studying the AGN feedback, one interesting approach is focusing on the narrow-line region (NLR) in AGNs. This is because (1) the typical spatial scale of the NLR is ∼ 10 1−4 pc, covering the spatial scale of host galaxies, and (2) the ionized gas clouds in the NLR radiate a variety of emission lines that enable us to diagnose physical and chemical properties of the ISM in NLRs. It is widely believed that the dominant ionization mechanism of ionized gas clouds in NLRs is the photoionization by ionizing photons from the AGN central engine (e.g., Binette et al. 1996; Komossa & Schulz 1997; Groves et al. 2004 ). However it has been sometimes claimed that the fast shocks may also contribute significantly to the ionization in NLRs of some AGNs (e.g., Knop et al. 1996; Bicknell et al. 1998; Wilson & Raymond 1999; Fu & Stockton 2007) . The discrimination of ionization mechanisms of gas clouds in the NLR is important in terms of the AGN feedback, because it is closely related to the question either radiative or mechanical heating is important for the gas in NLRs. Unfortunately, emission-line diagnostics in the rest-frame optical and ultraviolet range are not powerful to discriminate the ionization mechanism of NLR gas clouds, since the photoionization by the power-law spectral energy distribution (SED) and the fast shock result in very similar emission-line flux ratios (e.g., Dopita & Sutherland 1995 Allen et al. 2008) .
A powerful method to distinguish the ionization mechanism of NLR gas clouds was proposed by Oliva et al. (2001) . They reported that the flux ratio of two forbidden emission lines seen in near-infrared J-band, [P ii]1.188µm and [Fe ii]1.257µm, is useful to distinguish the ionization mechanism. The reason is as follows. These two transitions have similar critical densities (n cr = 5.3×10 4 cm −3 for [P ii]1.188µm and n cr = 3.5×10 4 cm −3 for [Fe ii]1.257µm at 10,000 K; Koo et al. 2013) , and the ionization potentials of the related ions are both below 13.6 eV that is the hydrogen ionization potential (7.9 eV for [Fe ii] and 10.5 eV for [P ii]) . Therefore these two lines should arise at similar locations in NLRs; more specifically, they are both mainly from the partially-ionized gas (see, e.g., Mouri et al. 2000) . Consequently their flux ratio should be almost proportional to the gas-phase abundance ratio of the phosphorus and iron. Here the iron is a well known refractory species, and thus most of iron is locked into dust grains usually. On the other hand, the depletion of phosphorus onto dust grains is only moderate (see, e.g., Cardelli et al. 1991) . This means that the gas-phase elemental abundance ratio of the iron to the phosphorus in NLR gas clouds photoionized by the power-law ionizing radiation is significantly lower than the solar elemental abundance ratio due to the selective depletion of the iron. However dust grains are easily destroyed due to fast shocks, and thus the relative abundance of the gasphase iron in shock-dominated NLRs should be much higher than that in photoionized gas clouds. Therefore, the flux ratio of [Fe ii]/[P ii] is expected to be much higher in shock-dominated clouds ( 20) than in photoionized clouds (∼ 2). Observations of nearby AGNs show that the measured [Fe ii]/[P ii] flux ratio is actually in the range of ∼2-20 (Storchi-Bergmann et al. 2009; Riffel et al. 2010; Riffel & Storchi-Bergmann 2011; Schönell et al. 2014) , and the flux ratio varies also with the location in the NLR (e.g., Storchi-Bergmann et al. 2009; Riffel et al. 2010 Riffel et al. , 2014 Riffel et al. , 2015 Hashimoto et al. 2011; Riffel & Storchi-Bergmann 2011; Schönell et al. 2014) . Note that this flux ratio is totally free from the dust reddening thanks to the narrow wavelength separation between the two lines, which makes this flux ratio a powerful diagnostic tool for investigating the ionization mechanism of NLRs.
Though the [Fe ii]/[P ii] flux ratio is an interesting tool to explore the nature of the AGN feedback at the NLR scale, this emission-line flux ratio has not been measured in many objects so far (∼ 20 objects; e.g., Oliva et al. 2001; Ramos Almeida et al. 2006 Riffel et al. 2006 Riffel et al. , 2013 Jackson & Beswick 2007; Krajnović et al. 2007; Hashimoto et al. 2011; Riffel & Storchi-Bergmann 2011; Schönell et al. 2014; Riffel et al. 2015) . Therefore it is hard to carry out various statistical analyses on the [Fe ii]/[P ii] flux ratio currently. Also the small sample size does not allow us to investigate possible connections between the NLR ionization and AGN outflows such as the radio jet, BAL, and UFO, given the fact that the fraction of AGNs showing those outflow features is relatively low (∼10% for radio jets, ∼10% for BALs, and ∼35% for UFOs; see, e.g., Tombesi et al. 2010) .
In this paper, we present the result of our J-band spectroscopic observations of the central region in a number of nearby Seyfert galaxies aiming at investigating the [Fe ii]/[P ii] flux ratio and examining the ionization mechanism of gas clouds in the NLR. In Section 2, we describe the details of our observations and the data reduction procedure. In Section 3, we summarize the obtained results. We discuss the implications of our results in Section 4, and then we give the conclusion in Section 5.
2. OBSERVATIONS AND DATA REDUCTION The targets were selected based on the optical [O iii]λ5007 flux (given by Whittle 1992; Ho et al. 1997a; Risaliti et al. 1999) for focusing on objects with relatively strong NLR emission lines. Near-infrared longslit spectroscopic observations were carried out for 26 nearby Seyfert galaxies and associated standard stars (for correcting the telluric absorption features and the wavelength dependence of the sensitivity) from August 2010 to April 2011 with ISLE (Yanagisawa et al. 2006 (Yanagisawa et al. , 2008 , a near-infrared imager and spectrograph for the Cassegrain focus of the 188 cm telescope at Okayama Astrophysical observatory (OAO). The detector (a HAWAII 1k × 1k array) provides a 4 ′ .3 × 4 ′ .3 field of view with 0 ′′ .25 pixel −1 spatial sampling. The observations were performed in J-band (1.11−1.32µm) with using a 2 ′′ .0-width longslit, and the typical nodding width was ∼ 30 ′′ (∼120 pixels). The slit was oriented to PA=90
• (E-W) for all targets. The unit exposure time was 120 sec, and the total on-source integration times for science targets was 18-288 min, depending on the target. The achieved spectral resolution is ∼ 1300, that is measured from the width of observed OH airglow emission lines. The typical seeing size was ∼ 1 ′′ .0 − 2 ′′ .0, that is inferred from the spatial extension of standard stars on the 2 dimensional spectra. We summarize the redshifts, J-band magnitude, the AGN activity type, total exposure time, date of observations for each target, and also the corresponding standard star, in Table 1 .
The data analysis was performed with using IRAF software (Tody 1986 (Tody , 1993 ) by the standard manner; i.e., the flat fielding, background subtraction, stacking the individual spectra, spectral extraction from 2 dimensional spectra, wavelength calibration, correction for the atmospheric absorption and sensitivity function using the spectra of standard stars, and finally the conversion of the spectra from the observed frame to the rest frame. We adopted a 2 ′′ .0 (8 pixels) aperture for the spectral extraction, by taking account of the seeing size during the observations. The magnitude and spectral type of standard stars were collected from the 2MASS (Two Micron All Sky Survey) All-Sky Catalog of Point Sources (Cutri et al. 2003 ) and the Hipparcos and Tycho catalogues (ESA 1997), respectively. During the process of the correction for the atmospheric absorption and sensitivity function, a blackbody spectrum with the temperature corresponding to the spectral type was assumed as the intrinsic spectrum. The fluxes, central wavelengths, and FWHMs (full width at half maximums) for the detected emission lines were measured with an IRAF command splot, assuming a single Gaussian for each emission line. For undetected emission lines, we calculate the 3σ flux upper limit based on the rms of the spectra around the expected wavelength assuming a velocity width of 500 km s −1 in FWHM, that is the typical value for detected emission lines in our observations. b Apparent total J-band magnitude (in Vega), taken from 2MASS All-Sky Extended Source Catalog (Skrutskie et al. 2006) . c Activity classification is taken from Véron-Cetty & Véron (2010) unless a remark is given. d Spectral type of each standard star is given in the parenthesis. e Apparent J-band magnitude (in Vega) taken from 2MASS All-Sky Catalog of Point Sources (Cutri et al. 2003 ).
f Boselli et al. (2014) .
3. RESULTS The fully reduced spectra of the 26 Seyfert galaxies are shown in Figure 1 . Here the flux scale is normalized by the flux density of the continuum emission at λ rest = 1.235µm. The [P ii] emission is significantly detected in 6 objects (NGC 5506, Mrk 3, Mrk 6, Mrk 477, Mrk 1073, and MCG +08-11-011) among the 26 targets, while 19 objects show the significant [Fe ii] emission. The Paβ emission is also detected in 11 objects, but we do not measure the emission-line properties of Paβ for Mrk 6 and MCG +08-11-011 because of their very complex spectral profiles. The measured central wavelength and velocity width in FWHM for each detected emission line are given in Note. -3σ lower limits. a Not measured due to complex spectral features. b Paβ is out of the wavelength coverage in our observations. type. The averages and standard deviations of the [Fe ii]/[P ii] flux ratio for [P ii]-detected un-obscured (i.e., type 1 and type 1.5) Seyfert galaxies (9 objects) and obscured (i.e., type 2) Seyfert galaxies (16 objects) are 2.78 ± 0.82 and 3.32 ± 1.53, respectively. Though there may be a tendency that objects showing a large [Fe ii]/[P ii] flux ratio are in the Seyfert 2 and LINER samples, we cannot conclude it statistically because of small sample sizes in this work. Note that a FanaroffRiley type I (FR I) galaxy, NGC 5128, shows a moderate value of the [Fe ii]/[P ii] flux ratio (∼3.0; see Table  4 ), despite the presence of a radio jet. We will discuss the implication for the relation between the radio jet and the ionization mechanism of the NLR gas clouds inferred from the measured [Fe ii]/[P ii] flux ratio in Section 4.2.
4. DISCUSSION 4.1. Emission-line flux ratios of the targets As shown in the previous section, we measured the flux ratio of [Fe ii]/[P ii] for 6 objects with [P ii] detection in our OAO sample and collected 22 objects from the literature, accordingly for a total of 28 [P ii]-detected objects. The average and standard deviation of this flux ratio for the 28 [P ii]-detected objects are 3.13 ± 1.33, and the median value is 2.88 (see also Tables 3 and 4) . This is roughly consistent with the prediction of photoionization models, that expect ∼2 for the [Fe ii]/[P ii] ratio (e.g., Oliva et al. 2001) . On the other hand, some objects show a much higher ratio of [Fe ii]/[P ii], reaching at ∼10 or even more. As demonstrated by Oliva et al. (2001) , such a high [Fe ii]/[P ii] ratio suggests a significant contribution of fast shocks in the ionization of NLR gas clouds. It is therefore concluded that shock-dominated NLRs actually exist, at least in some NLRs of AGNs in the nearby Universe.
Some previous long-slit and integral-field unit (IFU) observations show the spatial variation of the [Fe ii]/[P ii] flux ratio in some nearby Seyfert galaxies, in the sense that the [Fe ii]/[P ii] flux ratio increases as a function of the distance from the nucleus (e.g., Storchi-Bergmann et al. 2009; Riffel et al. 2010; Hashimoto et al. 2011) .
The flux ratio reaches up to ∼10 at the outer part of NLRs in NGC 4151 (Storchi-Bergmann et al. 2009 ) and Mrk 1066 (Riffel et al. 2010) , suggesting that the shock contribution could be much more significant at the outer part than the inner part of NLRs. This trend is a natural consequence of the geometrical dilution of ionizing photons from the nucleus (see also, e.g., Jackson & Beswick 2007) . However, the surface emissivity of emission lines at the outer part of NLRs is much lower than the inner part of NLRs generally, and thus the integrated NLR spectrum of AGNs does not necessarily show shockdominated line-flux ratios even if the outer part of NLRs shows such a high [Fe ii]/[P ii] flux ratio. Our OAO/ISLE spectra are extracted at the nuclear 2 ′′ .0 region, and the extracted spectra should not be dominated by the outer part of the NLR in the target AGNs. For exam- 
4.2.
Relation between the emission-line flux ratio and radio loudness As described already, large [Fe ii]/[P ii] ratios seen in some AGNs are attributed by fast shocks in NLRs. The most simple idea for the origin of the fast shocks in NLRs is the effect of the AGN jet. Previous radio observations show that AGN jets exist not only in powerful radio galaxies; actually less-powerful radio jets are seen in many radio-quiet AGNs such as Seyfert galaxies, with much smaller spatial extension than seen in powerful radio galaxies (e.g., Miller et al. 1993; Ulvestad et al. 1999; Nagar et al. 2001) . Therefore, such AGN jets including small-scale weak jets may cause fast shocks in NLRs and then the gas-phase iron abundance increases through the For examining whether the observed large [Fe ii]/[P ii] ratio seen in some AGNs is actually attributed to the AGN jet or not, the most straightforward test is to investigate the relation between the [Fe ii]/[P ii] ratio and the power of the AGN jet. For quantifying the power of the AGN jet, we adopt the radio loudness (R) that is defined as the ratio of the flux density of the radio (5 GHz) to the optical (4400Å), i.e., R = 5 GHz flux density 4400Å flux density (1) (Kellermann et al. 1989) . In this definition, AGNs are classified as radio-loud and radio-quiet populations at the threshold of R = 10 (Kellermann et al. 1989) . We calculate the radio loudness by compiling the optical and Figure 5 . Perpendicular dashed line shows the threshold dividing the radio-loud and radio-quiet populations. radio flux densities from previous observations, for both our OAO sample and the sample from the literature. For the cases that multiple photometric data are available, we use the data whose aperture size is as small as possible for avoiding any contributions from the host galaxy. From the compiled photometric data, we derive the flux density at 5 GHz and 4400Å by adopting the typical spectral index of Seyfert galaxies, i.e., −0.5 (optical) and −0.7 (radio) respectively (Singh et al. 2015) . Figure 8 shows the [Fe ii]/[P ii] flux ratio as a function of the radio loudness, in the logarithmic scale. There is no apparent positive or negative correlation between the [Fe ii]/[P ii] flux ratio and the radio loudness. For the [P ii]-detected objects, there is no statistically significant difference in the average value of the [Fe ii]/[P ii] flux ratio between the radio-loud and radio-quiet populations; 3.67 ± 1.09 for 9 objects with R > 10 (i.e., radio-loud, including NGC 5128 that is a FR I radio galaxy) while 2.87 ± 1.38 for 19 objects with R < 10 (i.e., radio-quiet). We thus conclude that the [Fe ii]/[P ii] flux ratio is not determined primarily by the AGN jet. Note that this conclusion does not change even when the [P ii]-undetected objects are taken into account, because there is only 1 [P ii]-undetected (Mrk 463) in the radio-loud domain in our samples. This result strongly suggests that the radio jet is not the main origin of fast shocks in NLRs of AGNs.
4.3.
Relation between the emission-line flux ratio and kinematics As described in Section 1, the [Fe ii] and [P ii] emission lines arise at similar locations in the NLR due to the similarity of the critical density and ionization potential. Therefore, the velocity profiles of these two lines are expected to be similar in each other. However, NLR clouds affected by fast shocks may be kinematically disturbed. Therefore the velocity profile of [Fe ii] and [P ii] emission lines may tell us some hints about the contribution of fast shocks in NLRs. flux ratio does not reach up to the value expected by pure shocks (∼20).
4.4.
Origin of the fast shock in NLRs As already described, our results show that the radio jet is not the primary origin of fast shocks in NLRs, at least low-z AGNs investigated in this work. Then, what is the origin of fast shocks in NLRs? Recently, powerful AGN-driven outflows are observed in some high-z (e.g., Maiolino et al. 2012; Carniani et al. 2015) and low-z AGNs (e.g., Rupke & Veilleux 2011; García-Burillo et al. 2014; Feruglio et al. 2015) . The possible launching mechanisms of powerful AGN outflows are the radiation pressure from the UV photons and/or line-force (e.g., Murray et al. 1995; Binette et al. 1997; Proga et al. 2008; Nomura et al. 2016) , thermally driven (e.g., Begelman et al. 1983; Krolik & Kriss 2001) , magnetocentrifugal force due to an accretion disk (e.g., Blandford & Payne 1982; Konigl & Kartje 1994) . Those outflows are characterized by broad (FWHM 1000 km s −1 ) and/or blueshifted emission lines, mostly extending up to the kpc scale. The opening angle of those outflows is much wider than that of radio jets generally, and such powerful outflows are seen not only in radioloud AGNs. Therefore it is strongly suggested that the main driving source of those AGN outflows is not the radio jet. For example, Feruglio et al. (2015) reported the discovery of a molecular outflow spreading ∼1 kpc toward all directions from the nucleus of a type 1 Seyfert Mrk 231 (that is known also as an ultra-luminous infrared galaxy; ULIRG) based on CO(2-1) observations. The inferred mass-outflow rate and kinetic energy of the molecular outflow areṀ = 500 − 1000 M ⊙ yr −1 anḋ E kin = 7 − 10 × 10 43 erg s −1 that corresponds to 1-2% of the AGN bolometric luminosity. Similarly, Cicone et al. (2014) reported the ratio of the kinetic energy of the outflow to the AGN bolometric luminosity in 14 low-z luminous AGNs (including ULIRGs) is up to 5%, also based on CO observations. The value of this ratio is close to predicted value from theoretical model for explaining the M BH − σ relation in local galaxies (e.g., Silk & Rees Weaver et al. 2010; (8) Dasyra et al. 2011; (9) Gallimore et al. 2006; (10) 1.4 GHz data from Nagar et al. 2005; (11) FIRST catalog (Faint Images of the Radio Sky at Twenty-cm); (12) Sramek 1975; (13) 4.89 GHz data from Laurent-Muehleisen et al. 1997; (14) 1.4 GHz data from Condon et al. 1998; (15) Bicay et al. 1995; (16) Taylor et al. 2006; (17) 4.89 GHz data from Ulvestad & Wilson 1984; (18) 4.85 GHz data from Gregory et al. 1994; (19) de Vaucouleurs et al. 1991 , RC3 (Third Reference Catalog of Bright Galaxies), photographic magnitude; (20) 4680Å data from Petrosian et al. 2007 ; (21) 1998; King 2010) . Therefore, it is likely that powerful AGN-driven outflows can give impacts on NLR clouds and consequently cause fast shocks in NLRs.
However, the physical origin of such powerful AGNdriven outflows in the galactic scale is also unknown. At a smaller spatial scale in AGNs, powerful outflows are sometimes recognized as the BAL and UFO. Since BAL features are seen in rest-frame UV spectra and thus they are observed mainly for high-z quasars (e.g., Weymann et al. 1991) , we here focus on the UFO that are seen in rest-frame hard X-ray spectra of nearby AGNs (e.g., Tombesi et al. 2010) . Specifically, the UFO is identified as a blue-shifted Fe K absorption line, whose outflowing velocity reaches mildly relativistic values (> 0.033c). Based on hydrodynamical simulations, Wagner et al. (2013) showed that the uncollimated UFO from the central engine of AGNs gives strong feedback effects into the ISM in the host galaxy at the kpc scale, similar to well-collimated radio jets (see, e.g., Wagner et al. 2012 ). Among our sample, 5 objects (NGC 4151, NGC 5506, Mrk 79, Mrk 509, and Mrk 766) show the UFO feature in their X-ray spectra (Tombesi et al. 2010; Gofford et al. 2013 ). These objects show relatively low [Fe ii]/[P ii] flux ratios that reach only up to ∼3, except for NGC 5506 (6.876±0.487) and Mrk 509 (unmeasured). This may suggest that AGNs with a shock-excited NLR are not necessarily associated with the UFO feature in their X-ray spectra. Here it should be noted that the UFO could be still important as a possible origin of fast shocks in NLRs, because AGNs without UFO features may possess powerful nuclear outflows that are not recognized as UFOs due to various effects such as the viewing-angle effect and obscuration effect. A larger sample of AGNs with the measurement of the [Fe ii]/[P ii] flux ratio and hard X-ray spectra is needed to investigate possible link between the fast shock in NLRs and the UFO phenomenon. Moreover, we discuss another possible candidate for the origin of fast shocks, that is the wind originated from the nuclear starburst (e.g., Heckman et al. 1990; Rich et al. 2010; Ho et al. 2014 Ho et al. , 2016 . In order to examine whether the starburst is the main origin of the fast shock in the NLR or not, we investigate two indicators of the starburst activity. First, we focus on the far-infrared luminosity (L FIR ), that is a tracer of the starburst activity in galaxies. We adopt the following definition of the far-infrared flux (F FIR ) to derive L FIR ,
where S 60µm and S 100µm are the IRAS flux densities in Jy at 60µm and 100µm, respectively (Fullmer & Londsdale 1989; Sanders & Mirabel 1996) , and F FIR is given in unit of erg s −1 cm −2 . Since the outflow due to the starburst is determined by both the starburst activity and the depth of the gravitational potential of galaxies, we investigate the far-infrared luminosity normalized by the K s -band luminosity (νL ν (K s )), where the latter is derived by the total K s magnitude taken from the 2MASS All-Sky Extended Source Catalog (Skrutskie et al. 2006) . Figure 10 shows the relation between the [Fe ii]/[P ii] flux ratio and L FIR /νL ν (K s ), and we find no significant positive correlation. This suggests that the large [Fe ii]/[P ii] flux ratio is not caused by the starburst activity in host galaxies of Seyfert galaxies. Second, we checked the 3.3µm polycyclic aromatic hydrocarbon (PAH) feature which is indicator of the nuclear starburst (e.g., Imanishi & Dudley 2000; Imanishi & Wada 2004) . Since the strong PAH emission is expected for starburst galaxies while the PAH is destroyed in pure AGNs, we can infer the relative strength of the starburst to the AGN through the PAH emission. We collected the 3.3µm PAH data from the literature (Rodríguez-Ardila & Viegas 2003; Watabe et al. 2008; Oi et al. 2010; Castro et al. 2014) . The averages and standard deviations of the [Fe ii]/[P ii] flux ratio for the PAH detected objects (7 objects) and undetected (upper limit) objects (6 objects) in [P ii]-detected sample are 3.28±1.75 and 3.52±1.04, respectively. Since there is no systematic difference in the [Fe ii]/[P ii] flux ratio between the PAH-detected and PAH-undetected samples, the contribution of starburst-driven shocks to the [Fe ii]/[P ii] flux ratio appears to be negligible. Therefore, based on the two tracers of the starburst, L FIR and PAH, we conclude that the starburst is not the primary origin of fast shocks in NLRs.
5. CONCLUSION In order to investigate how the fast shock contributes to the NLR ionization, we have carried out near-infrared J-band spectroscopic observations of 26 nearby AGNs. In our analysis, we use the [Fe ii]/[P ii] flux ratio as a powerful diagnostics of the fast shock in the NLR. Among the 26 observed AGNs, the [P ii] emission is significantly detected in 6 AGNs while the [Fe ii] emission is significantly detected in 19 AGNs. By adding the data from the literature, we gather the [Fe ii]/[P ii] flux ratio or its lower limit for 23 nearby AGNs. Based on this combined large sample of Seyfert galaxies, we obtain the following results and conclusions.
1. We find that the [Fe ii]/[P ii] flux ratio in more than half of Seyfert galaxies in our sample are consistent to the prediction by the photoionization model (∼2 
The [Fe ii]/[P ii]
flux ratio in our sample shows no clear correlation with the radio loudness nor the strength of the starburst, suggesting that the radio jet and the starburst are not the primary origin of the fast shocks in the NLR.
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